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Exceptional clinical observation: total brain ischemia during normal intracranial pressure readings caused by obstruction of the outflow of a neuroendoscope. 
Background
The necessity of invasive blood pressure monitoring during neuroendoscopy is questioned because measuring the pressure inside the endoscope is assumed to be an adequate alternative 1 . Although in most cases this is correct, high flush rates or intraendoscopic obstruction of the outflow may make this method of assessing the intracranial pressure (ICP) inaccurate. We present a patient having a neuroendoscopic procedure in whom the measured pressure inside the endoscope greatly underestimated the actual ICP.
Procedure
A previously healthy 11-year-old boy had a neuroendoscopic biopsy of a tectum tumor. During the procedure we continuously monitored the arterial blood pressure (Art), the "intracranial pressure" (ICP) by connecting a pressure transducer to the outflow of the endoscope 1 , and the cerebral blood flow (CBF) by transcranial Doppler on the middle cerebral artery (Fig. 1 ).
Observation
The first 20 seconds show the CBF, Art, and ICP waveforms during endoscopy: the ICP is low, and there is an adequate CBF. After 20 seconds the ICP increases moderately, whereas the MAP remains stable. The Doppler signal has already begun to diminish. At 53 seconds, the measured ICP suddenly drops to zero. Almost immediately, a rapid drop in the Doppler signal is noticed, suggesting a total arrest of the CBF. Within 20 seconds, a Cushing reflex emerges. We alerted the surgeon, who withdrew his endoscope, and the CBF returned immediately. In this event, an obstruction of the outflow channel caused a total arrest of the CBF. A few minutes after restoration of the CBF, the blood pressure and heart rate returned to their initial values. Two such events were observed during this procedure. The patient awoke in the operating room and was discharged from hospital 3 days later with no complications.
Discussion
Although many readers would associate a Cushing reflex with bradycardia, animal research 2 and our recent clinical work 3 show that the initial features of a Cushing reflex consist of hypertension and tachycardia. At the moment of the obviously false ICP readings, there was a lot of debris floating in the rinsing fluid. Almost certainly, the events were caused by an obstruction of the outflow channel inside the endoscope, which prevented the normal evacuation of the rinsing fluid and caused an inadequate ICP assessment. In both events, the small increase in ICP readings would not be considered worrisome in the absence of a Cushing reflex notification. 
Conclusion

